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Abstract: Coal mine water disaster is the main disaster of the Jurassic coalfield in the northern Shaanxi and the groundwa-
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ter of the Zhiluo Formation is one of the main water inrush sources. Using the Durov diagram, Piper three-line diagram,
Gibbs diagram, Stiff diagram and principal component analysis method, the geochemical characteristics of the Zhiluo
Formation groundwater in the northern Ordos Basin and its indicative significance were investigated in this study. Also, it
studied the geochemical characteristics of groundwater and explains its significance for the hydraulic connection between
the Zhiluo Formation and overlying aquifer and the groundwater runoff conditions. The results show that the concentra-
tions of the pH, TDS, K + Na', SOi_ and CI show a decreasing trend about the Zhiluo Formation groundwater from the
western normal bedrock area to the eastern weathered bedrock area. And there are some differences about the Zhiluo
Formation groundwater chemical types. For the deep buried area of the Zhiluo Formation in the west, the hydrochemical
types of groundwater are mainly SO,—Na type, SO, + Cl-Na type and HCO; + SO,—Na type. For the bedrock weathering
area of the Zhiluo Formation in the east, the groundwater type transitions to HCO;—Ca type and HCO;—Ca + Mg type. The
hydrochemical formation of the Zhiluo Formation groundwater is controlled by rock weathering, alternating adsorption,
desulfuration and leaching. Hydrogen isotope and oxygen isotope and hydro-chemical characteristics have obvious indicat-
ive effects on the hydraulic connection between aquifers. The analysis of hydrogen isotope and oxygen isotope, chemical
ion concentration of typical borehole groundwater and regional groundwater hydro-chemical characteristics shows that
there is no hydraulic connection between the normal bedrock groundwater of the Zhiluo Formation and the groundwater of
the Luohe Formation and the Salawusu Formation in the western part of the study area. The weathered bedrock groundwa-
ter of the Zhiluo Formation in the eastern part is closely related to the Salawusu Formation groundwater. The halogen ele-
ment (CI) has obvious indication effect on the runoff conditions of the Zhiluo Formation groundwater., The normal bed-
rock groundwater runoff of the Zhiluo Formation in the western is slow and the groundwater is mainly static reserves. For
the bedrock weathering area, due to its development of pores and fissures, the water storage and permeability are signific-
antly enhanced and there is a strong mixing effect with the Quaternary groundwater. So the groundwater runoff intensity is

large and the groundwater is mainly dynamic reserves.
Key words: Zhiluo Formation aquifer; hydro-chemical characteristics; hydraulic connection; runoff conditions of
groundwater; Ordos Basin
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Fig.1 Thickness contour of Zhiluo Formation
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Fig2 Sedimentary section of Zhiluo Formation®
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Fig.3 Location distribution of underground water sample points
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Table 1 Statistics of conventional ion mass concentrations in groundwater hydrochemistry of Zhiluo Formation

S ik /(mg - L)

Hb R K5 N o Mg HCO, S0 or DS pH

R/ MAE 1.06 11.00 1.20 85.40 1.00 1.99 161.80 7.30

RRAH 69.30 53.01 20.70 243.44 11430 44.82 423.10 8.90

HB AN FEEE 16.77 39.28 8.72 163.35 17.60 7.44 271.70 8.08

bR 12.38 9.02 3.74 29.09 18.14 5.62 44.95 0.28

TS5 RAL 0.74 0.23 0.43 0.18 1.03 0.76 0.17 0.03

R/MHE 6.60 23.40 0.60 1.20 2.40 3.38 207.00 7.30

FRAE 223.70 91.20 13.40 250.20 308.00 186.10 774.00 8.74

VAL FHME 39.80 4297 8.57 17433 30.65 17.04 335.50 7.96
EHEATREK

bRz 56.99 12.99 2.72 4433 61.32 35.33 134.49 0.36

5 AL 143 0.30 0.32 0.25 2.00 2.07 0.40 0.05

R/ MAE 1.97 0.89 0.05 0 9.51 9.99 256.00 7.40

RRAH 1 486.70 116.00 9.63 304.20 245730 641.45 4 692.00 10.95

HU AR IE FEEE 371.54 35.12 5.16 192.82 523.94 162.86 1 306.65 8.60

bR 408.98 31.19 2.94 69.91 656.55 180.68 1202.00 0.77

5 AL 1.10 0.89 0.57 0.36 1.25 111 0.92 0.09
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Fig4 Mean value of ion concentration in groundwater of Zhiluo Formation
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Fig.5 Durov diagram of groundwater in Zhiluo Formation
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